It is unclear whether protein phosphatases, which counteract the actions of protein kinases, play a beneficial role in the formation and extinction of previously acquired fear memories. In this study, we investigated the role of the calcium/calmodulin dependent phosphatase 2B, also known as calcineurin (CaN) in the formation of contextual fear memory and extinction of previously acquired contextual fear. We used a temporally regulated transgenic approach, that allowed us to selectively inhibit neuronal CaN activity in the forebrain either during conditioning or only during extinction training leaving the conditioning undisturbed. Reducing CaN activity through the expression of a CaN inhibitor facilitated contextual fear conditioning, while it impaired the extinction of previously formed contextual fear memory. These findings give the first genetic evidence that neuronal CaN plays an opposite role in the formation of contextual fear memories and the extinction of previously formed contextual fear memories.
Understanding the pathways underlying the elimination of fear memories has clinical relevance for the treatment of anxiety disorders like post traumatic stress disorder. Since the early 1960s Pavlovian fear conditioning is used as a generally accepted model to study the cellular events underlying these processes (for review, Maren & Quirk, 2004) . When a context (conditioned stimulus, CS) is paired with an aversive stimulus such as a footshock (unconditioned stimulus, US), a fear memory for this specific context is formed. As a result, re-exposure to the same CS in the absence of the US results in a strong fear response. Ongoing exposure to the CS gradually results in a decay of the fear response, a process referred to as fear extinction.
The mechanisms underlying the formation of longterm fear memories have been studied extensively (for review, Maren & Quirk, 2004) . Fear conditioning is suggested to be mediated by changes in synaptic strength in the hippocampus and at sensory inputs to the lateral nucleus of the amygdala (for review, Martin, Grimwood, & Morris, 2000; Sigurdsson, Doyere, Cain, & LeDoux, 2007) . A potential mechanism controlling synaptic strength is the balance between phosphorylation and dephosphorylation of specific substrates by, respectively, protein kinases and protein phosphatases (for review, Tokuda & Hatase, 1998) . One of the protein kinases known to be crucially involved in the formation of long-term fear memories is the cAMP-dependent protein kinase (PKA) (Abel et al., 1997) . The protein phosphatase calcineurin (CaN, also known as protein phosphatase 2B) counteracts actions of PKA and is suggested to impair the formation of long-term memories (Mansuy, Mayford, Jacob, Kandel, & Bach, 1998a; Mansuy et al., 1998b; Malleret et al., 2001 ). 
